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IN THE CLAIMS : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently Amended) A mask for use in a lithographic apparatus, the mask 
comprising a plurality of isolated areas that contrast with a background and represent features to 
be printed in manufacture of a device, said isolated areas being arranged in an array such that at 
least part of each isolated area is adjacent to at least part of at least one other isolated area in the 
array; and 

a plurality of non-printing assist features smaller than and distinct from said isolated 
areas, at least one of said plurality of assist features being posi tioned so as to make an aerial 
fma ^e nf one of said isolated areas more similar to an aerial image of another of said isolated 
areas, and positioned so as to mak e an aerial imag e of said array mor e symm eEfte 

wherein an axis of symmetry of said at least one assist feature, an axis of symmetorof 
the arrav- and an axis of symmetry of at least one of said isolated areas are s ubstantially 
coincident. 



2. (Currently Amended) A mask according to claim l a wherein said army is dispos e d 
Within at Icact one unit coll gmd mi' 4 -"-n'rt fnntnrnr , nrn pnr . i'tirmnrl ™ nr . tn mako an aerial image 
of each of t* 1f ^ rt ir ™ f mnro oymmotriG said mask comprises a pl ural ity of uni t 
cells, each having substantially the same shape, said array being disposed within one o f said unit 

cells . ^ 
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3. (Currently Amended) A mask according to claim 2* wherein for at least one regular 
unit cell of the mask, at least one of said i s& kitod areas isolated area within the regular unit cell 
is positioned proximate at least one of the points of the regular unit cell and at least one assist 
feature is positioned proximate a point of the regular unit cell not occupied by the isolated areas. 
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4. (Currently Amended) A mask according to claim 3^ wherein said isolated areas are 
positioned at three comers of a rectangular unit cell and at least one of said assist features are k 
positioned at the fourth coiner. 

5. (Currently Amended) A mask according to claim 1 wherein said assist features or e at 
least one assist feature is positioned so as to reduce the effect of at least one odd aberration in a 
wavefront produced by said array when illuminated by exposure radiation in said lithographic 
apparatus. 

6. (Currently Amended) A mask according to claim 1 wherein said assist features are 
positioned along at l e ast port of tho edge of said array so as to mak e tho surroundings of featur e s 
at- or near the edge of the array more similar- to the purroundings of features in th e inte r ior of th e 
«re»v at a periphery of said array so as to increas e a similarity between aerial images of isolated 
areas near the periphery of the array and an aerial image o f an isolated area near a center of the 
array. 

7. (Currently Amended) A mask according to claim 1 wherein assist f e atures are said at 
least one assist feature is positioned so as to reduce the effect of at least one of the group 
consisting of three-wave aberration and comatic aberration in a wavefront produced by said 
array when illuminated by exposure radiation in said lithographic apparatus. 

8. (Previously Presented) A mask according to claim 1 wherein said assist features have 
a contrast to the background of said mask substantially equal to a contrast to the background of 
said mask of said isolated areas. 

9. (Previously Presented) A mask according to claim 1 wherein said isolated areas are 
more transparent to exposure radiation of said lithographic apparatus than said background. 
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10. (Previously Presented) A mask according to claim 1 wherein said isolated areas are 
more reflective of exposure radiation of said lithographic apparatus than said background. 



1 1 . (Previously Presented) A mask according to claim 1 wherein said isolated areas are 
configured to impart a different phase shift than said background. 



12. (Original) A mask according to claim 1 wherein said assist features are smaller than 
a critical dimension of said mask. 



13. (Previously Presented) A mask according to claim 12 wherein said assist features 
are smaller than a resolution limit of said lithographic apparatus. 



14. (Currently Amended) A method of making a mask for use in a lithographic 
apparatus, the method comprising: 

defining a plurality of isolated areas that contrast with a background and represent 
features to be printed in manufacture of a device, said isolated areas being arranged in an array 
such that at least part of each isolated area is adjacent to at least part of at least one other isolated 
area in the array; and 

defining a plurality of non-printing assist features smaller than and distinct from said 
isolated flr-?*, «* ™* nf ani^ plurality of assist features being pos itioned so as to make an 
aerial image of one of said isolated a reas more similar to an aerial image of another of said 
isolated areas, and positioned so as to mak e an aerial imago of said array mor e symmetric 

wherein an axis of symmetry of said at least one ass i st feature, an axis of symmetry of 
the arrav, a ^H an avis of symmetr y of at least one of said isolated areas are substantially 
coincident - 
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15. (Currently Amended) A method according to claim 14, wherein said defining a 
plurality of non-printing assist features comprises: 

detennining at least one wavefront aberration in an aerial image to be produced in said 
lithographic apparatus by said array; and 

determining positions, shap e s and sizoo for a position shape, an d size for at least one of 
said plurality of non-printing assist features so as to reduce said at least one wavefront aberration 
in said aerial image. 

16. (Currently Amended) A method according to claim 15 wherein said p os i t ions for 
said plurality of non printing assist foaturos ore positionis determined so as to reduce at least 
one of the group consisting of three-wave aberration and comatic aberration. 

17. (Currently Amended) A method of manufacturing a device using a lithographic 
apparatus comprising: 

imaging irradiated portions of a mask onto target portions of a substrate, wherein said 
mask is provided with a plurality of isolated areas that contrast with a background and represent 
features to be printed in manufacture of a device, said isolated areas being arranged in an array 
such that at least part of each isolated area is adjacent to at least part of at least one other isolated 
area in the array, and a plurality of non-printing assist features smaller than and distinct from 
said isolated are as, at least one of said plurality of assist features being p ositioned so as to make 
an aerial image of one of said isolated areas more similar to an ae rial image of another of said 
isolated areas, and position e d so as to rnako an aerial imago of said array more symmotrio 

wherein an axis of yymTn^tw of said at least one assist feat ure, an axis of symmetry of 
the arrav> and an axis of symmetry of at least one of said isolated areas are substantially 
coincident 
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18. (Original) A method according to claim 16 wherein said device includes a memory 

array. 

19. (Withdrawn) A device manufactured according to the method of claim 17. 

20. (Previously Presented) A method according to claim 17 wherein said imaging 
includes directing a beam patterned by the mask onto the target portions, and wherein said assist 
features have a largest dimension less than 50% of a principal wavelength of said beam. 

21. (Previously Presented) A method according to claim 20 wherein the largest 
dimension is in the range of from 30 to 40% of a principal wavelength of said beam. 

22. (Currently Amended) A mask for use in a lithographic apparatus, the mask 
comprising: 

a plurality of isolated areas that contrast with a background and represent features to be 
printed on a substrate, said isolated areas being substantially mutually identical and arranged in 
an array such that at least part of each isolated area is adjacent to at least part of at least one 
other isolated area in the array; and 

a plurality of assist features that are smaller than a resolution limit of said apparatus, at 
least one of said plurality of assist features being arranged adj acent to a first edge of a first 
isolated area of the array and to a second edge of an o ther isolated area, tho assist feature b oin g 
pos ition e d with r ospoct to tho isolated areas ouoh that a difference b e tw e en intensity profiles of 
features in a mask imago that arc basod on mutually adjac e nt onoo of tho plurality of isolated 
areas io reduc ed 

wherein the shortest distance between the first and second edges is at lea st twice the 
shortest distance from (A^ the first edge to (Wi an edge of the first isolated area opposite the first 
edge . 
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23. (Original) A mask according to claim 22, wherein said mask image is an image 
developed in a layer of photosensitive material. 

24. (Previously Presented) A mask according to claim 1 wherein said assist features are 
configured to impart a different phase shift than said background. 

25. (Previously Presented) A mask according to claim 1 wherein said isolated areas are 
configured to impart a different attenuation than said background. 

26. (Previously Presented) A mask according to claim 1 wherein said assist features are 
configured to impart a different attenuation than said background. 

27. (Previously Presented) A mask according to claim 1 wherein the elements of at least 
one of the group consisting of said assist features and said isolated areas is configured to impart 
a different one of at least one of the group consisting of phase shift, attenuation and tone than 
said background. 

28. (Currently Amended) A computer program product including machine-readable 
instructions describing a method of making a mask for use in a lithographic apparatus, said 
method comprising: 

defining a plurality of isolated areas that contrast with a background and represent 
features to be printed in manufacture of a device, said isolated areas being arranged in an array 
such that at least part of each isolated area is adjacent to at least part of at least one other isolated 
area in the array; and 
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defining a plurality of non-printing assist features smaller than and distinct from said 
isolated area s, at least one of said plurality of assist features being positioned so as to make an 
atrial imaf re of one of said isolated areas more simi lar to an aerial image of another of said 
isolated areas, and positioned oo as to malco an a e rial imag e of paid array moro oymmetric 

wherein an axis of symmetry of said at least one assist feature, an axis of symmetry of 
the array, and an axis of symmetry of at 1^** o f said isolated areas are substantially 
coincident . 

29. (Currently Amended) The computer program product of claim 28, wherein said 
defining a plurality of non-printing assist features comprises: 

determining at least one wavefront aberration in an aerial image to be produced in said 
lithographic apparatus by said array; and 

determining positions, shapos and siz e s for a position, shape, and size for at least one of 
said plurality of non-printing assist features so as to reduce said at least one wavefront aberration 
in said aerial image. 

30. (Currently Amended) The computer program product of claim 29, wherein said 
positions for said plurality of non printing a ssist features aro position is determined so as to 
reduce at least one of the group consisting of three-wave aberration and comatic aberration. 

3 1 . (Currently Amended) The computer program product of claim 29, wherein said 
determining at least one wavefront aberration in an aerial image to be produced includes 
calculating said at least one wavefront aberration based on a definition of the plurality of 
isolated areas and a definition of at least one of the plurality of non-printing assist features. 

32. (Previously Presented) The computer program product of claim 28, wherein said 
isolated areas are defined to impart a different phase shift than said background. 
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33. (Previously Presented) The computer program product of claim 28, wherein said 
assist features are defined to impart a different phase shift than said background. 



34. (Previously Presented) The computer program product of claim 28, wherein said 
isolated areas are defined to impart a different attenuation than said background. 



35. (Previously Presented) The computer program product of claim 28, wherein said 
assist features are defined to impart a different attenuation than said background. 



36. (Previously Presented) The computer program product of claim 28, wherein the 
elements of at least one of me group consisting of said assist features and said isolated areas are 
defined to impart a different one of at least one of the group consisting of a phase shift, 
attenuation and tone than said background. 



37. (Currently Amended) A mask for use in a lithographic apparatus, the mask 
comprising an array having a plurality of isolated areas that contrast with a background and 
represent features to be printed on a substrate, said isolated areas being arranged such that at 
least part of each isolated area is adjacent to at least part of at least one other isolated area; and 

a plurality of non-printing assist features smaller than said isolated areas, at least one of 
MiH plurality of non-minting as « ^ futures being arranged adjac^t to a first edge of a firs t 
i^lated area nf the array ^ to a second «dRe of another isolated area, 

wherein said plurality of assiot features aro pooitioncd to inarere i ■ sym mrt ry n f i n nn rhl 
i m „ C n „f mil r mir th e shortest d i «t a n™ between the first and second eAyf* i* at least twice the 
cW^ distant* *™n (A^ the fir s t f*\q& to fm an edre of the first ttQl«l*1 *™ opposite ftc first 
edge. 



PAGE 12122 • RCVD AT 91912004 3:25:57 PM [Eastern Daylight Time] * SVRiUSPTO-EFXRM/l « DNIS:8729306 • CSID:703 905 2500 ' DURATION (mm-ss):05-23 



09-09-04 15:30 Frcm-Pi I Isbury Winthrop LLP 703-905-2500 T-127 P. 013/022 F-496 

BASELMANS ET AL. - 09/905,198 
Client/Matter: 081468-0281487 

38. (Previously Presented) The mask according to claim 37, wherein said plurality of 
non-printing assist features are positioned to increase rotational symmetry of an aerial image of 
said array. 

39. (Previously Presented) The mask according to claim 37, wherein said plurality of 
non-printing assist features are positioned to increase reflexive symmetry of an aerial image of 
said array. 

40. (Previously Presented) The mask according to claim 37, wherein said plurality of 
non-printing assist features are positioned to increase translational symmetry of an aerial image 
of said array. 

41. (Previously Presented) The mask according to claim 37, wherein said plurality of 
non-printing assist features are positioned to increase symmetry of an aerial image of said array 
along an axis of the aerial image. 

42. (Previously Presented) The mask according to claim 37, said mask comprising a 
plurality of substantially identical unit cells, each having a unit cell array disposed therein that 
includes a plurality of isolated areas that contrast with a background and represent features to be 
printed on a substrate, said isolated areas of said unit cell array being arranged such that at least 
part of each isolated area of the unit cell array is adjacent to at least part of at least one other 
isolated area of the unit cell array; and 

a plurality of non-printing assist features smaller than said isolated areas, 

wherein said plurality of non-prinling assist features are positioned to increase a 
symmetry of an aerial image of each of said unit cell arrays. 
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43. (Previously Presented) The mask according to claim 37, wherein each of said unit 
cells includes at least one isolated area positioned proximate a vertex of the unit cell and at least 
one non-printing assist feature positioned proximate another vertex of the unit cell. 

44. (Previously Presented) The mask according to claim 37, wherein each of said unit 
cells is substantially rectangular and includes at least one isolated area positioned proximate to a 
corresponding one of each of three corners of the unit cell and at least one non-printing assist 
feature positioned proximate to the fourth comer of the unit cell. 

45. (Previously Presented) The mask according to claim 37, wherein said isolated areas 
are more transparent to the exposure radiation of said lithographic apparatus than said 
background- 

46. (Previously Presented) The mask according to claim 37, wherein said isolated areas 
are more reflective of the exposure radiation of said lithographic apparatus than said 
background. 

47. (Previously Presented) The mask according to claim 37, wherein said isolated areas 
are configured to impart a different phase shift than said background. 

48. (Previously Presented) The mask according to claim 37, wherein said assist features 
are smaller than a resolution limit of said lithographic apparatus. 

49. (Currently Amended) A method of making a mask for use in a lithographic 
apparatus, the method comprising: 
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defining a plurality of isolated areas that contrast with a background and represent 
features to be printed in manufacture of a device, said isolated areas being arranged in an array 
such that at least part of each isolated area is adjacent to at least part of at least one other isolated 
area in the array; and 

defining a plurality of nonprinting assist features smaller than said isolated areas, 

wherein said defining a plurality of non-printing assist features includes d etermining 
positions, shapes and sizes for said plurality of assist features to incroaGQ a symmetry of an aerial 
^ifijrn nfniH nrrny arranging at least one of said plu rality of non-printing assist features to be 
ad jacent to a first edge of a first isolated area of the array and to a secon d edge of another 
isolated area, and 

wherein the shortest distance between the first and second edges is at least twice the 
shortest distance from (A) the first edge t o (B^ an edge of the first isolated area opposite the first 
edge. 

50. (Previously Presented) The method of making a mask according to claim 49> 
wherein said defining a plurality of assist features comprises: 

determining at least one wavefront aberration in an aerial image to be produced in said 
lithographic apparatus by said array; and 

deterrnining positions, shapes and sizes for said plurality of non-printing assist features 
so as to reduce said at least one wavefront aberration. 

51. (Previously Presented) The method of making a mask according to claim 50, 
wherein said determining at least one wavefront aberration in an aerial image to be produced 
includes calculating said at least one wavefront aberration based on a definition of the plurality 
of isolated areas and a definition of the plurality of non-printing assist features. 
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52. (Previously Presented) The method of making a mask according to claim 49, 
wherein said isolated areas are defined to be more transparent to the exposure radiation of said 
lithographic apparatus than said background. 

53. (Previously Presented) The method of making a mask according to claim 49, 
wherein said isolated areas are defined to be more reflective of the exposure radiation of said 
lithographic apparatus than said background. 

54. (Previously Presented) The method of making a mask according to claim 49, 
wherein said isolated areas defined to impart a different phase shift than said background. 

55. (Previously Presented) The method of making a mask according to claim 49, 
wherein said assist features are defined to be smaller than a resolution limit of said lithographic 
apparatus. 

56. (Currently Amended) The mask according to claim 22, said mask comprising a 
plurality of substantially identical unit cells, each having a unit cell array disposed therein that 
includes a plurality of isolated areas that contrast with a background and represent features to be 
printed on a substrate, said isolated areas of said unit cell array being arranged such that at least 
part of each isolated area of the unit cell array is adjacent to at least part of at least one other 
isolated area of the unit cell array; and 

a plurality of non-printing assist features smaller than said isolated area% 

w herein said pluiality of non printing n ssist features aro positionod to incroaflo a 
symmetry of an aorial imago of each of gn iri u n it coll array s. 

57. (Previously Presented) The mask according to claim 22, said mask comprising a 
plurality of regular unit cells, wherein each of said unit cells includes at least one of the plurality 
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of isolated areas positioned proximate a vertex of the unit cell and at least one of the plurality of 
assist features positioned proximate another vertex of the unit cell. 

58. (Previously Presented) The mask according to claim 22, said mask comprising a 
plurality of substantially rectangular unit cells, wherein each of said unit cells includes at least 
one of the plurality of isolated areas positioned proximate to a corresponding one of each of 
three corners of the unit cell and at least one of the plurality of assist features positioned 
proximate to the fourth comer of the unit cell. 

59. (Previously Presented) A mask for us e in a lithographic apparatus r t& e- i»a s k method 
of manufacturing a device using a lithographic apparatus, said method comprising: 

an array having imaging irradiated portions of a mask onto target portions of a substrate, 
wherein said mask is provided with a plurality of isolated areas that contrast with a background 
and represent features to be printed on a substrate, said isolated areas being arranged such that at 
least part of each isolated area is adjacent to at least part of at least one other isolated area[[;]] a 
and a plurality of non-printing assist features smaller than said isolated areas, at least one of said 
plurality of assist features being arranged adjacent to a first edge of a first isolated area of the 
array and to a second edge of another isolated area. 

wherein said plurality of assist foaturoo aro po s itioned to incr e ase a symmetry of said 
ass ay on axis of svmme fev the shortest distance between the first and second edges is at least 
twice the shortest distance from (A) the first edge to (B) an edge of the first isolated area 
o pposite the first edge . 

60. (Currently Amended) The mask according to claim [[59]] 37, wherein said plurality 
of non-printing assist features are positioned to increase rotational symmetry of said array. 

61. (Currently Amended) The mask according to claim [[59]] 37, wherein said plurality 
of non-printing assist features are positioned to increase reflexive symmetry of said array. 
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62. (Currently Amended) The mask according to claim [[59]] 37, wherein said plurality 
of non-printing assist features are positioned to increase tianslational symmetry of said array. 

63. (Currently Amended) The mask according to claim [[59]] 37, wherein said plurality 
of non-printing assist features are positioned to increase symmetry of said array along an axis of 
the array. 
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